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Abstract
Neck pain occurs frequently in western societies. In the majority of cases, no specific cause can be identified. In order to gain insight into
the clinical course and prognostic factors of non-specific neck pain, a systematic review was conducted. A computerized literature search
was carried out to identify observational studies on non-specific neck pain and randomized clinical trials (RCTs) on conservative treatment
of non-specific neck pain. Two reviewers scored independently, the methodological quality of all identified publications, using a standar-
dized set of 13 criteria which were divided into five categories according to: study population, study design, follow-up, outcome measures
and analysis/data presentation. To determine prognosis per study, an overall percentage of recovery for the most important outcome
measures (pain, general improvement, functional status, health care utilization and lost days of work) was calculated. In total 23 eligible
publications were identified (six observational studies and 17 RCTs). Only seven of 23 studies scored 50% or more of the 13 items,
indicating a generally poor quality of methods. The most prevalent methodological shortcomings appeared to be selection of the study
population, the sample size and analysis techniques. Most information regarding the clinical course is available for the group of patients
with complaints for more than 6 months, who are treated in a secondary care or an occupational setting. In this group of patients, 46%
(median) had less pain, with a range of 22–79% and a general improvement that ranged between 37 and 95% (47% median). The reduction
in the use of analgesics ranged between 32 and 80% (37% median). Six studies reported on prognostic factors. Bearing in mind the limited
number of studies and the low methodological quality, there are some indications that the localization (radiation to the arms/neurologic
signs) and radiologic findings (degenerative changes in the discs and joints) are not associated with a worse prognosis. A higher severity of
pain and a history of previous attacks however, seems to be associated with a worse prognosis. 1998 International Association for the
Study of Pain. Published by Elsevier Science B.V.
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1. Introduction
Neck pain occurs frequently in western societies (Anders-
son, 1997). A large epidemiologic study in The Netherlands
reported a life-time prevalence of neck pain in 30% of the
male and in 43% of the female participants. At the moment
of questioning in this cross-sectional study, about 10% of
the males and 18% of the females reported to have neck
complaints (Valkenburg et al., 1980).
The pain may arise from any of the structures in the neck.
These include the intervertebral discs, ligaments, muscles,
facet joints, dura and nerve roots (Bogduk, 1988). There are
a large number of potential causes of neck pain. These vary
from tumours, trauma (e.g. fractures, whiplash), infection,
inflammatory disorders (e.g. rheumatoid arthritis) and con-
genital disorders. In most cases, however, no systemic dis-
ease can be detected as underlying cause of the complaints.
This group consists of patients with mainly mechanical dis-
orders including degenerative changes and could be labelled
as non-specific neck pain (Bogduk, 1984).
To inform patients, doctors and policy makers about the
outcome of non-specific neck pain, information is needed
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about the prognosis. This paper is therefore focusing on the
clinical course of non-specific neck pain and the factors
predicting recovery of non-specific neck pain.
Studies on clinical course assess the course of a disease
subsequent to diagnosis and initiation of treatment (Von
Korff, 1994). Prognostic factors can potentially predict the
future course subsequent to disease onset, while etiologic
factors (or risk factors) are associated with the onset of the
disease. Prognostic factors need not necessarily be causally
related to the outcomes; the presence of a strong association
is all that matters (Laupacis et al., 1994).
In order to gain insight in the clinical course and prog-
nostic factors, we systematically reviewed the available stu-
dies on this topic.
2. Methods
2.1. Study selection
For our systematic review a computerized literature
search was carried out using two search strategies. One
strategy focusing on the identification of observational stu-
dies and the other on the identification of RCTs.
To identify the observational studies the following key-
words were used: MEDLINE (1966–1996) [MesH] neck,
neck muscles, cervical vertebrae, occupational diseases,
musculoskeletal diseases, prognosis, cohort studies, long-
itudinal studies, follow-up studies, prospective studies,
case-control studies, retrospective studies; EMBASE
(1988–1996) [MesH] neck, neck pain, neck injury, neck
muscle, cervical spine injury, prognosis, disease course.
To identify the RCTs we have used the search strategy as
described by Dickersin et al. (1994). This search strategy
was combined with keywords for neck (as described above)
and keywords for conservative treatment as described in a
review by Gross et al. (1996). In addition for both observa-
tional studies and RCTs, the references given in relevant
publications were further examined. Abstracts and unpub-
lished studies were not included.
A study was included if: (1) the study population con-
sisted of patients suffering from non-specific neck pain or
musculoskeletal pain of which a subgroup of patients with
neck pain was presented separately. Non-specific pain was
defined as pain (with or without radiation) without a specific
systemic disease being detected as underlying cause of the
complaints. Neck was defined as: the cervical spine, occiput
region, cervico thoracic junction and muscles originating
from the cervical region acting on the head and shoulders;
(2) the article was published in English, Dutch or German;
(3) it concerned an observational study (prospective or ret-
rospective) or a RCT.
A study was excluded if: (1) the study population con-
cerned patients with specific underlying pathology such as:
tumours, trauma (fractures), infection, inflammatory disor-
ders (rheumatoid arthritis), osteoporosis etc. Whiplash also
could be regarded as a non-specific diagnosis, because the
term refers to the putative cause of complaints without spe-
cifying the patho-anatomical mechanism involved. How-
ver, due to its separate place in literature, the need for
specific outcome measures in this group of patients and
problems with interpretation of outcome due to litigation
etc, we excluded whiplash studies as well; (2) it was a
cross-sectional study (without follow-up); (3) the total dura-
tion of the study was less than 3 weeks (including the inter-
vention period).
2.2. Quality assessment
Two reviewers (JAJB and BWK) scored independently,
the quality of each study, according to a standardized set of
predefined criteria (Table 1). The criteria were adapted from
Von Korff (1994), Sackett et al. (1991) and Cole and Hudak
(1996) and modified to cover the topic of our review.
The quality of a study can be described in terms of inter-
nal and external validity. Studies on the clinical course and
prognostic factors, should not only be of high methodologi-
cal quality (internal validity), but also be informative (exter-
nal validity). Contrary to cause-effect research in which
internal validity is the most important, representativeness
and generalization are also of great importance in descrip-
tive epidemiologic studies (Bouter and van Dongen, 1991).
Consequently, our criteria list covers both types of validity.
Thirteen criteria were divided into five categories accord-
ing to: study population, study design, follow-up, outcome
measures and analysis/data presentation. The criteria are
Table 1
Criteria list for assessment of the quality of studies on the clinical course
and prognostic indicators of non-specific neck paina
Criteria Score
Study population
(A) Selection of study population +/−
(B) Description of inclusion and exclusion criteria +/−
(C) Description of potential prognostic factors +/−
Study design
(D) Prospective study design +/−
(E) Study size
(a) Course cohort≥100 patient-years +/−
(b) Prognostic factors sub-groups≥200 patients-years +/−
Follow-up
(F) Follow-up≥12 months +/−
(G) Follow-up
(a) Drop-outs/loss to follow-up≤20% +/−
(b) Drop-outs/loss to follow-up≤10% +/−




(H) Relevant outcome measures +/−
Analysis and data presentation
(I) Frequencies of most important outcome measures +/−
(J) Appropriate analysis techniques +/−
aA copy of the more detailed criteria list can be obtained from the first
author on request.
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described in more detail in a separate appendix (not
included)1. Each item of a selected study which met our
criteria, was assigned a ‘+’ (positive). If the item did not
meet our criteria or was insufficiently or not described at all,
a ‘−’ was assigned. The highest attainable overall score was
13 ‘+’. The overall score was used to assess the hierarchical
order of the studies. Studies scoring 50% or more of the
maximum attainable score were, arbitrarily, considered to
be of ‘high quality’. All studies scoring less then 50% were
rated as ‘low quality’.
2.3. Outcome of the studies
We divided the results of each study into two main cate-
gories: course of the complaints and prognostic factors. To
determine recovery per study an overall percentage for the
most important outcome measures (pain, general improve-
ment, functional status, health care utilization and lost days
of work) was calculated. Recovery was identified using
reported categories like: ‘less or no more pain’, ‘(slight)
improvement’, ‘no symptoms’, etc. In studies with different
(treatment) groups all groups were analyzed together as one
cohort, using the longest follow-up. For example, from a
group treated with medication, 50% of the patients had a
decrease in pain. From the group receiving the placebo
treatment, 30% of the patients had a decrease in pain. The
overall outcome for the total number of patients was
50 + 30% divided by 2, which is 40%. Next, a range and
median (using the overall percentages) was calculated for
the number of studies reporting on the most important out-
come measures. Prognostic factors were considered to be all
factors influencing the clinical course as reported by the
author.
3. Results
Twenty-three studies did meet our selection criteria.
Table 2A represents detailed information regarding the
observational studies (Gore et al., 1987; Abenhaim et al.,
1988; Berg et al., 1988; Rossignol et al., 1988; Tellnes,
1989; Abbot et al., 1990; Takala et al., 1992) (n = 6).
Two papers (Abenhaim et al., 1988; Rossignol et al.,
1988) reported on the same observational study. Table 2B
represents detailed information regarding the RCTs (Anon-
ymous, 1966; Horvath and Fellmann, 1969; Goldie and
Landquist, 1970; Nordemar and Tho¨rner, 1981; Sloop et
al., 1982; Howe et al., 1983; Loy, 1983; Petrie and Hazle-
man, 1986; Ceccherelli et al., 1989; Foley-Nolan et al.,
1990; Coan et al., 1982; Thorsen et al., 1992; Levoska
and Keinänen-Kiukaanniemi, 1993; Revel et al., 1994;
Takala et al., 1994; Jensen et al., 1995; Vasseljen et al.,
1995) (n = 17). Table 2A,B represent the studies in alpha-
betic order according to the first author.
3.1. Methodological quality
The two reviewers scored 299 items. On 48 items (16%)
there was disagreement, mostly due to reading and interpre-
tation error. Forty-two percent of the disagreement was
related to item G (drop-outs/loss to follow-up). The dis-
agreements were resolved in a single consensus meeting.
The methodological quality score of each study is shown
in Table 2A,B and represents the percentage positive scored
items (max 100%). Only seven of 23 RCTs scored 50% or
more (≥7 items) of the maximum attainable score. None of
the observational studies scored 50% or more. Eight studies
scored 25% or less (≤3 items) out of 13 points (four RCTs,
four observational studies).
3.1.1. Selection of study population
Only one study (Takala et al., 1992) identified patients at
an early and uniform point (inception cohort) in the course
of their disease.
3.1.2. Description of inclusion and exclusion criteria
Seven of the 24 studies formulated in- and exclusion
criteria for age, duration of complaints and non-specific
complaints.
3.1.3. Description of potential prognostic factors
Sixteen studies reported factors at baseline that could
potentially serve as prognostic factors. Only six of these
actually analyzed and reported prognostic factors and even
then often no data were presented to support the conclu-
sions.
3.1.4. Prospective study design
Only two studies (Gore et al., 1987; Abbot et al., 1990)
did not use a prospective design. One study (Takala et al.,
1992) used a partly prospective and partly retrospective
design.
3.1.5. Study size
Four studies used a sufficient number of patients to deter-
mine course. Only Gore et al. (1987) used sufficient patients
to enable subgroup comparisons.
3.1.6. Follow-up
Six times a follow-up of 12 months or more was used.
Only one RCT (Anonymous, 1966) reported a follow-up of
12 months or more. Eleven studies reported a total number
of drop-outs/loss to follow-up≤10%. Several studies did not
report on drop-outs/loss to follow-up.
3.1.7. Outcome measures
A great diversity of outcome measures was used. Pain and
general improvement were reported most frequent as pri-
mary outcome measure (12 studies both). Most studies used
a visual analogue scale (VAS) for measuring pain intensity.
General improvement was usually measured as ‘perceived1 Available on request from the first author.
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benefit’ by patient or doctor/therapist. The most frequently
reported secondary outcome measure was cervical range of
motion (ROM). Almost no studies reported on psychologi-
cal factors.
3.1.8. Analysis and data presentation
Nine studies adequately reported their most important
outcome measure(s). Only Takala et al. (1992) used appro-
priate techniques to evaluate prognostic factors. However, a
part of the analysed population consisted of patients who
only developed symptoms after a symptom free baseline
period. Since factors related to the onset of the disease are
strictly seen as risk factors, the analysis did not evaluate
purely prognostic factors.
3.2. Clinical course
Twelve studies were carried out in a secondary care set-
ting, eight in an occupational setting and only one in a
primary care setting. One used patients recruited by a news-
paper announcement and one study did not specify the set-
ting.
The main outcomes of the 23 studies are summarized in
Table 3. In this table, the study populations are clustered
according to the duration of neck complaints. We defined
the following populations: acute (complaints≤3 months),
sub-acute (complaints≥3 months and≤6 months), chronic
(complaint≥6 months), mixed (regardless of the duration of
complaints) and unknown (duration of complaints not spe-
cified). Only two studies reported on acute patients and no
studies reported on sub-acute patients.
3.2.1. Pain
Twelve studies reported on pain, with a mean decrease
ranging from 9 to 100% and a median of 34%. Two of these
reported on improvement, without presenting data to sup-
port the conclusions. Only two studies (Nordemar and
Thörner, 1981; Takala et al., 1994) used a follow-up of
more than 6 months. Eight out of 12 studies reported on
chronic patients (range 26–63%; median 28%). One of
these eight studies reported on improvement, without pre-
senting data to support the conclusions.
Five studies reported on the proportion of patients with
pain decrease (less pain or pain free) (range 22–79%; med-
ian 46%). Only two (Gore et al., 1987; Levoska and Kei-
nänen-Kiukaanniemi, 1993) of these studies used a follow-
up period of more than 6 months.
3.2.2. General improvement
Twelve studies reported on the proportion of patients with
general improvement (range 36–95%; median 47.5%). The
nine studies including chronic patients showed similar
results (range 37–95%; median 47%). Two studies (Berg
et al., 1988; Abbot et al., 1990) reported a follow-up period
of more than 6 months.
3.2.3. Functional status
Three studies used, defined and measured some sort of
functional status. These studies reported on the proportion
of patients who functionally improved (range 5–22%). All
studies used a follow-up period of less than 6 months.
3.2.4. Health care utilization
Five studies reported a decreased intake of medication
(mainly NSAIDs and analgesics) with a median of 37%
(range 32–80%). All studies used a follow-up period less
than 6 months. Two studies reported on treatment received.
These two studies (Gore et al., 1987; Abbot et al., 1990)
Table 3











Mean pain decrease on VAS/numerical rating scale Mixed (10) 9–100 34 3–52 11
Chronic (7) 26–63 28 6–12 8
Acute (1) 100 – – –
Unknown (3) 9–49 – – –
% patients with pain decrease Mixed (5) 22–79 46 24–520 38
Chronic (1) 67 – – –
Unknown (3) 22–79 – – –
% patients with general improvement (patients or therapists opinion) Mixed (12) 36–95 47.5 3–156 7
Chronic (9) 37–95 47 3–46 6
Acute (1) 36 – – –
Unknown (2) 40–71 – – –
Percentage patients with functional improvement (different scales) Mixed (3) 5–22 9 8–24 12
Chronic (2) 9–22 – – –
Unknown (1) 5 – – –
Health care utilisation
Mean decrease in analgesics use Chronic (5) 7–80 37 6-12 8
% patients who received treatment in the past Mixed (2) 80–100 90 520–∞ ∞
∞ = Life-time.
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reported that respectively 80 and 100% of the patients had
had some form of treatment in the past. Both studies used a
retrospective follow-up period of at least 10 years.
3.2.5. Lost days of work
Two papers reporting on one study (Abenhaim et al.,
1988; Rossignol et al., 1988) found a mean number of
‘sick listed’ days of 25 per year for patients who were
registered sick. Furthermore, they reported that 13% had
recurrences, with a mean number of 0.86 recurrences per
year. A second study (Tellnes, 1989) reported that 1.8% of
the patients were still sick after 1 year of sickness certifi-
cation. A third study (Anonymous, 1966) reported a 23%
decrease of interference with work or stopping with work
due to pain reduction. All studies used a mixed cohort of
patients.
For most reported outcomes the median improvement
(proportion patients improved or mean improvement) of
all studies reporting, ranged between 40 and 50%. When
the outcomes (median and range) of all the studies were
compared with the outcomes based on just the ‘high quality’
studies, no important differences were apparent. The pain
decrease (mixed population) changed from 34% (median),
9–100% (range) for all studies, to 35% (median), 25–63%
(range) for just ‘high quality’ studies. For the proportion of
patients with pain decrease, there were no ‘high quality’
studies available. The general improvement (mixed popula-
tion) changed from 47.5% (median), 36–95% (range) for all
studies, to 52% (median), 43–95% (range) for just ‘high
quality’ studies. All studies reporting on medication intake
were ‘high quality’ studies.
3.3. Prognostic factors
Only six studies reported on prognostic factors (Table 4).
The most frequently reported prognostic factors were age,
sex, severity of pain, localization, duration, occupation and
radiologic findings. None of the studies reported the
strength of the association (relative risk (RR) or odds ratio
(OR)) between a prognostic factor and the outcome. In some
cases the direction of the association between a prognostic
factor and the outcome, was not specified. In three studies, it
was not clear whether a statistical test was used.
3.3.1. Age
Three studies reported on age as a prognostic factor. Two
studies (Sloop et al., 1982; Loy, 1983) reported no associa-
tion between age and a worse prognosis. However, in one of
Table 4
Prognostic factors for non-specific neck pain
Author (year) Prognostic factors Outcome Association
Abbot et al. (1990) Financial compensation, change in occupation Improvement Noa
Berg et al. (1988) Manual work (vs. office work) More symptoms Yes
After retirement (both manual/office workers) Fewer symptoms Yes
Type of work (manual, office) before retirement Fewer symptoms Noa
Gore et al. (1987) Sex Worse outcome No
Initially severe pain
Injured subgroup Worse outcome Yes
Not injured subgroup Worse outcome No
Combined subgroups Worse outcome Yes
Roentgenographic findings Level of pain No
Localization of pain Worse outcome No
Sloop et al. (1982) Middlesex Hospital Questionnaire (emotional and situational factors),
Social Readjustment Rating Scale (life changes), age, sex, history
of trauma, tablet count, presence of arm pain, radiographic grate,
central nervous system symptoms
Improvement (VAS) No
Local tenderness on initial examination Worse prognosis Yes
Loy (1983) Duration of symptoms, age, sex, occupation, severity of radiological changes Worse outcome Noa
Anonymous (1966) Age, severity of attack, number of previous attacks, average duration of
symptoms in previous attack whether symptoms were getting better or
worse when the patient was first seen
Improvement (after 4 weeks) Yesb
Range of neck movement, abnormal neurological signs, x-ray changes Improvement (after 4 weeks) No
History of attacks for more than 5 years, >3 previous attacks, bilateral
paraesthesia, women >50 years, symptoms that were getting better or
worse when the patient was first seen
Worse outcome (after 6 months) Yes
aNot clear whether a statistical test was used.
bDirection of the association was not specified.
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these studies (Loy, 1983), it was not clear whether a statis-
tical test was used. The third study (Anonymous, 1966)
reported an association between a worse prognosis for
women.50 years (statistically significant).
3.3.2. Sex
Four studies reported on sex as a prognostic factor. Three
studies (Sloop et al., 1982; Loy, 1983; Gore et al., 1987)
reported no association between sex and a worse prognosis.
However, in one of these studies (Loy, 1983), it was not
clear whether a statistical test was used. A fourth study
(Anonymous, 1966) found a statistically significant worse
prognosis for women over 50 years.
3.3.3. Pain (severity)
Three studies reported on the severity of pain as a prog-
nostic factor. One study (Gore et al., 1987) reported severe
pain (at baseline) to have an unsatisfactory outcome (statis-
tically significant). It was not statistically significant for the
subgroup of patients without injuries. The second study
(Sloop et al., 1982) reported a statistically significant
worse prognosis for patients with local tenderness on the
initial examination. The third study (Anonymous, 1966)
reported an association (statistically significant) between
the severity of the attack and the prognosis. The direction
of the association was, however, not specified.
3.3.4. Localization
Three studies reported on localization. The presence of
arm pain (mean duration of 6 years) and central nerve sys-
tem symptoms was reported not to be associated with a
worse prognosis (Sloop et al., 1982). The second study
(Gore et al., 1987) reported no association between the
localization of pain and a worse prognosis. The third
study (Anonymous, 1966) reported a statistically significant
worse prognosis for patients with bilateral paraesthesia, but
no worse prognosis for abnormal neurologic signs.
3.3.5. Duration and number of attacks
Two studies reported on duration and number of attacks.
One study (Loy, 1983) reported no association between the
duration of symptoms at baseline and a worse outcome. In
this study however, it was not clear whether a statistical test
was used. The second study reported both an average dura-
tion of symptoms in the previous attack and the number of
previous attacks to be (statistically significant) associated
with improvement (Anonymous, 1966).The direction of
the association was not specified. The same study reported
a statistically significant worse prognosis for a history of
attacks.5 years or.3 previous attacks.
3.3.6. Occupation
Three studies reported on occupation. One study (Berg et
al., 1988) reported a statistically significant worse prognosis
for manual workers compared with office workers. After
retirement both office and manual workers had fewer symp-
toms. Type of work (before retirement) however, was not
associated with improvement. In this study it was not clear
whether a statistical test was used to assess this association.
A second study (Abbot et al., 1990) reported change in
occupation not to be associated with improvement. A third
study (Loy, 1983) reported the type of occupation not to be
associated with the prognosis. In the second and third stu-
dies however, it was not clear whether a statistical test was
used.
3.3.7. Radiological findings
Four studies reported on radiologic findings. One study
(Gore et al., 1987) reported no association between degen-
erative changes and the level of pain. The second study
(Anonymous, 1966) reported no association between radi-
ologic findings and improvement. Two studies (Sloop et al.,
1982; Loy, 1983) reported the severity of the findings not to
be associated with the prognosis. In one of these studies
(Loy, 1983) however, it was not clear whether a statistical
test was used.
4. Discussion
4.1. Number of studies
We originally planned to include observational studies
only. However, after the initial literature search, the number
of studies on this topic turned out to be very small. It was
surprising to see that there were only a few studies on the
clinical course of non-specific neck pain available. This is
somewhat strange, since a lot of effort is put into planning
and conducting RCTs, whereas at the same time little is
known about the clinical course of the disease.
A number of studies reported on combined localizations
for neck-shoulder pain or neck-low back pain, without
reporting data for neck pain separately. Consequently,
these studies could not be included in this review.
4.2. Methodological quality
The methodological quality according to our criteria list
appeared to be rather low. It should be noticed that the RCTs
we included and assessed were not necessarily of poor qual-
ity for the purpose they were originally designed for, namely
assessing the efficacy of therapeutic interventions. One of
the potential explanations is that RCTs are not designed to
identify prognostic factors as these studies mainly focus on
differences between groups in order to assess the efficacy of
one or more treatments.
The most prevalent methodological shortcomings regard-
ing the criteria list appeared to be selection of the study
population and analysis techniques. Both items were scored
positive by only one study. It was surprising to see that just
one study (Takala et al., 1992) used a cohort of patients who
were identified at a unique point in the course of the disease
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at baseline, which is an important aspect for the assessment
of prognosis.
4.3. Limitations of this review
We had to deal with some problems for which no stan-
dard solution was available. A potential limitation might be
the literature search. Although we used a sensitive set of
keywords for RCTs and observational studies, we might
have missed some relevant publications. Secondly, we
only searched for studies which were published in indexed
journals, so unpublished studies and non-indexed journals
would have been missed. Thirdly, we only used studies
which were published in English, Dutch or German and
consequently studies published in other languages have
been missed.
The use of RCTs was introduced by a lack of observa-
tional studies. We think the use of RCTs was permitted,
because these can be viewed as cohort studies in which
therapy is one of the potential prognostic factors. Further-
more, we attempted to construct a median and range for the
overall improvement (in percentages). Although most stu-
dies used a VAS, some used a 10-point scale making it more
difficult to compare improvement scores. The same pro-
blems occurred when comparing general improvement
scores, while improvement could be described by different
definitions e.g. ‘slight improvement’ or ‘no symptoms’.
In case a retrospective study design was used, selection
bias could have been introduced by including only those
cases available for follow-up. Therefore, retrospective stu-
dies could not score positive on the criterion referring to
drops-outs and loss to follow-up, unless detailed informa-
tion was provided that there were no drop-outs/loss to fol-
low-up. Consequently, retrospective studies always missed
30% of the maximum attainable score.
4.4. Clinical course
There is not much information on the course of acute
neck pain. More information is available for the group of
patients with complaints for more than 6 months, who are
treated in a secondary care or occupational setting. Most of
these studies report on a follow-up period of 6 months or
less. In this group approximately 50% of the patients had
less pain and a general improvement of 50% with a mean
reduction of pain and use of analgesics of about 30%.
4.5. Prognostic factors
There is very limited evidence regarding prognostic fac-
tors related to the course of non-specific neck pain. For the
few studies reporting on prognostic factors, the main short-
comings are the sample size and the lack of appropriate
analyses techniques. Bearing these limitations in mind
there are some indications (based on the most frequently
reported statistically significant associations) that there is
no association between localization (radiation to the arms/
neurologic signs) and a worse outcome. Furthermore, there
are some indications that there is no association between
radiologic findings (degenerative changes in the discs and
joints) and a worse prognosis. The severity of pain and a
history of previous attacks, however, seems to be associated
with a worse prognosis.
4.6. Recommendations
As a result of the most serious gaps we found in the
literature on understanding the clinical course and prognos-
tic factors of non-specific neck pain, we suggest that further
research is needed on acute neck pain in primary care, using
an inception cohort (first period of complaints). To identify
patients at risk for developing chronic neck pain or to study
the course of chronic non-specific neck pain, a follow-up
period of at least 1 year should be used. For the identifica-
tion of prognostic factors, studies should be designed to
generate valid prognostic factors by using a sufficient sam-
ple size and adequate analysis techniques.
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